Background: Studies of underground miners exposed to radioactive radon and its decay products have found that exposure increases risk of lung cancer. Consequently, when radon was found to accumulate in houses, there was concern about the public health impact from exposure to a known carcinogen. Estimates on the basis of studies of underground miners suggest that indoor radon may account for 6000-36 000 lung cancer deaths each year in the United States. Because of differences between working in underground mines and living in houses, estimates are subject to major uncertainties. Numerous case-control studies were launched to assess directly the lung cancer risk from indoor radon. Some studies report positive or weakly positive findings, while others report no increased risk. Thus, the potential hazard from indoor radon remains answered only indirectly through miner studies, experimental animal studies, and cellular studies. Purpose: To provide more information on the risk of lung cancer from indoor radon, we conducted a metaanalysis of all case-control studies that included at least 200 case subjects each and that used long-term indoor radon measurements. Methods: Eight studies were available and included a total of 4263 lung cancer case subjects and 6612 control subjects. From the published results of each study, confounder-adjusted relative risk (RR) estimates and 95% confidence intervals (CIs) for categories of radon concentration were obtained, and weighted linear regression analyses were performed. Results: The combined trend in the RR was significantly different from zero (two-sided P = .03), and an estimated RR of 1.14 (95% CI = 1.0-1.3) at 150 Bq/m 3 was found. An influence analysis indicated that no single study dominated the combined results. The exposure-response trend was similar to model-based extrapolations from miners and to RRs computed directly from miners with low cumulative exposures. However, there were significant differences in the study-specific estimates of the exposure response (two-sided P<.001), which were not explained by study differences in percent of the defined exposure interval covered by radon measurements, mean number of residences per subject, and other factors. Conclusions: Meta-analyses are valuable for identifying differences among studies and for summarizing results, but they should be interpreted cautiously when expected RRs are low as with indoor radon exposure, when there is study heterogeneity and where there is the potential for confounding and exposure misclassification. Nonetheless, the results of this meta-analysis suggest that the risk from indoor radon is not likely to be markedly greater than that predicted from miners and indicate that the negative exposure response reported in some ecologic studies is likely due to model misspecification or un-
Eleven comprehensive studies of underground miners exposed to radioactive radon gas and its alpha-particle emitting decay products all found that exposure increases the risk of dying of lung cancer [reviewed in (1) ]. As a consequence, when it was found that radon could accumulate in houses, albeit at concentrations usually much lower than in mines, there was concern about a possible significant public health hazard from exposure to a known human carcinogen (2) .
With the use of miner-based risk models and after adjustment for effects of exposure in mines as compared with homes (3), indoor radon may account for 6000-36 000 lung cancer deaths each year in the United States (4). Because of the major differences between working in underground mines and living in houses, some have questioned the validity of extrapolating risks from male miners to home residents, particularly to females and to children, and have taken issue with current estimates of radonattributable lung cancers (5, 6) . Miners experienced higher exposure rates and were frequently exposed to other potential lung carcinogens and lung irritants, such as arsenic and silica. In addition, a high proportion of miners were smokers.
To address concerns about extrapolating risk from miners, numerous epidemiologic case-control studies were launched in the past decade to assess directly lung cancer risk from indoor radon. Major studies have now been published (7) (8) (9) (10) (11) (12) (13) (14) (15) , and results seemingly are equivocal (16, 17) . Some studies (7, 9, 13, 14) report positive or weakly positive findings, while others (8, 11, 12, 15) report no increased risk, even at the highest indoor radon level. A pooled analysis of three studies with nearly 1000 lung cancer cases estimated no trend overall. The estimated relative risk (RR) for long-term residence in a house with a radon concentration of 150 Bq/m 3 was 1.0 (95% confidence interval [CI] ‫ס‬ 0.8-1.3) (18) . Thus, the question concerning whether indoor radon poses a significant health hazard, particularly for people living in homes with high radon concentrations, remains answered only indirectly, through miner studies, experimental animal studies, and cellular and molecular studies (19) .
The mixed results from indoor radon studies may be the consequence of inherent limitations, principally low expected RRs, estimated at 1.1-1.3 at 150 Bq/m 3 , a concentration that is equaled or exceeded in about 6% of U.S. houses (20) , and the extreme uncertainty in estimating accurately individuals' past exposure based on current radon measurements of houses. An analysis of study power and exposure uncertainty indicates that a single case-control study in excess of 5000-15 000 lung cancer cases may be needed to have sufficient power to detect an exposure response equal to the trend estimated from miner studies (21) .
Pooling of original data from existing studies offers an alternative to conducting a single large study. Efforts at pooling completed and ongoing radon studies are under way; however, results are unlikely within the next several years (22) . Until studies are pooled, meta-analysis offers the best opportunity for characterizing existing information. In this article, we present a meta-analysis of completed case-control studies of indoor radon.
Subjects and Methods
There have been eight case-control studies of indoor radon and lung cancer that enrolled a minimum of 200 case subjects and measured one or more houses for radon concentrations for all, or nearly all, subjects, by use of long-term alpha-track detectors (Table 1) . [Two studies have been reported from Finland; the earlier study (7) is denoted Finland-I, and the more recent study (8) is denoted Finland-II.] Each of the studies had particular strengths and weaknesses. Because it is not possible to know how the impact of any perceived weakness might actually influence results and because knowing results of a study may color any assessment of study quality, all studies were included in the metaanalysis.
From the published results of each study, confounder-adjusted RR estimates and 95% CIs for categories of radon concentration in Bq/m 3 were obtained. Mean or median concentrations within categories were used as the quantitative value for regression modeling. If means or medians were not available, midpoints of categories or, for open-ended categories, representative values were used as the quantitative values for radon level. To evaluate study heterogeneity, a number of study-related factors were examined. These included the following: overall mean radon level, percent of the defined exposure interval covered by radon measurement data, mean number of residences per subject within the exposure interval, mean number of measured residences per subject, percentage of case subjects who smoked, percentage of eligible case subjects included in the radon analysis, percentage of homes with year-long radon measurements, percentage living case subjects, and percentage female case subjects.
Weighted linear regression analyses of the natural logarithm of the confounder-adjusted RR estimates were carried out, using inverse variances as weights (23) . Thus, each study contributed in relation to the precision of its estimate, which was related to the numbers of case and control subjects and the distribution of exposure. For each study, we fit a log-linear RR model that passed through the quantitative value for the base-line category. For radon at level x, the regression model was log[RR(x;x 0 )] ‫ס‬ ␤(x − x 0 ), [1] where x 0 was the quantitative value for the referent category and ␤ the exposureresponse parameter. Model [1] was fit to each study, and estimates of ␤ i , i ‫ס‬ 1, . . . , 8 were obtained. Under a fixed-effects model, it is assumed that the true exposureresponse parameter ␤ is the same for all studies. However, because of differences in study design, type of living environment, populations, and other factors, the effects of exposure could be expected to vary from study to study. The random effects model, where ␤ 1 , . . . , ␤ 8 is assumed to be a random sample from a normal distribution with mean ␤, was therefore used to compute summary exposure-response estimates. Details are given in the ''Appendix'' section. In a random effects model, the variance of the estimate of ␤ accounts for variability among studies, so that precision is not overstated (24, 25) . The 95% CI for the estimate of the RR for a unit increase in exposure is exp[b* ± 1.96 × ߛ var(b*)], where b* denotes the summary estimate under a random effects model.
Analyses of radon progeny exposure among miners are usually based on linear models in the excess RR of the form RR ‫ס‬ 1 + ␤x, as opposed to the log-linear form of model [1] . In this analysis, we departed from the linear excess RR modeling for two reasons. First, for the indoor radon data, RRs are small, so differences between linear and log-linear models are minimal. Analyses using a linear excess RR model did not affect conclusions. Second, with linear excess RR models, the (asymptotic) variance estimate of the exposure response (␤) can be seriously in error when data are limited (26, 27) . In contrast, with a log-linear model, exposure-response estimates are unconstrained, ranging from minus infinity to plus infinity, and the surface of the likelihood function is usually more symmetric. As a result, the (asymptotic) variance estimate for the logarithm of the exposure response is more accurate when data are limited. Because the summary exposure-response estimate relies on weights based on study-specific variances, we used model [1] 
Results
Overall, 4263 lung cancer case subjects and 6612 control subjects contributed to the meta-analysis. RRs and 95% CIs for each study are shown in Fig. 1 . The figure also shows an RR of 1 and extrapolated RRs for indoor exposures on the basis of a recent combined analysis of miner data (4). The miner extrapolation assumes 25 years of exposure to indoor radon at a constant concentration for a 65-year-old male. The estimate of RR is similar to the estimate on the basis of the BEIR IV risk model developed earlier by the National Research Council's Committee on the Biological Effects of Ionizing Radiation (BEIR) (19) . The figure suggests that RRs from indoor studies are consistent with the extrapolation based on miner studies. The CIs for the individual RRs are large, and most overlap an RR of 1, suggesting that results may also be consistent with no effect of radon. However, although there is a wide range of RRs, more of the RRs exceed 1 than are 1 or less, and there appears to be a general tendency for elevated RRs with higher radon levels. In the metaanalysis, we formally assess results from the various studies.
Model [1] was fit to each study with radon concentration as the regressor variable. Except for the Finland-I study, log-linear models in radon level provided good fits to the data (Fig. 2) , and there were no significant deviations from linearity. For the Finland-I study, a quadratic term significantly improved the fit of the model (P ‫ס‬ .03). For simplicity when computing summary estimates, the estimate of ␤ from model [1] using only radon level was used for the Finland-I study. The study-specific values for the exponential of the estimates in units of 150 Bq/m 3 , i.e., exp(b i × 150), are shown in Table 2 . The fitted RRs at 150 Bq/m 3 ranged from 0.8 to 1.8 and were in good agreement with the estimates provided in or derived from the original reports. For four studies, the lower limit of the 95% CIs for the estimates of exp(␤) was greater than 1 (suggesting a significant exposure response); for one study, the CI for the estimate of exp(␤) was entirely below 1. For three studies, the CIs for the estimates of exp(␤) included 1, suggesting no significant radon effect. Since data on individual subjects were not available and we fit model [1] rather than a linear excess RR model, these estimates differed, although only slightly, from estimates provided in the original publications.
For all studies combined, the summary estimate of exposureresponse trend differed significantly from zero (P ‫ס‬ .03). The fitted RR at 150 Bq/m 3 was 1.14 (95% CI ‫ס‬ 1.0-1.3). A test of homogeneity of the estimates was rejected ( 2 [ 7 df] ‫ס‬ 52.8; P<.001). A detailed radon effects analysis indicated that between-study variability was substantial relative to within-study variability.
Definitions for base-line categories for calculating RRs differed for the various studies, necessitating an adjustment of the study-specific RRs before they could be used to obtain RRs for specific categories for all studies combined. By use of the fitted, study-specific log-linear models, RRs for each study were shifted to a base-line concentration of ''zero'' radon level by multiplying each RR by exp(b i x 0i ), where x 0i was the concentration for the base-line category for the ith study and b i the estimate of ␤ i . By use of mean radon concentrations for all studies and all categories, five categories were created on the basis of quintiles, <55.4, 55.5-88.7, 88.8-142.2, 142.3-250.8, and ജ250.9 Bq/m 3 . By use of model [1] with ␤(x − x 0 ) replaced by an intercept parameter and four parameters for four indicator variables for radon categories, estimates of RR (95% CIs) for the radon categories were 1.0, 1.06 (0.9-1.3), 1.06 (0.9-1.3), 1.28 (1.0-1.6), and 1.20 (1.0-1.5). We adjusted these RRs to a baseline of zero radon level by multiplying by exp(b* × x 0 ), where b* is the random effects estimate of ␤, and x 0 was the mean concentration for the lowest radon category 34.2 Bq/m 3 . Fig. 3 shows the adjusted RRs (solid squares) and the line exp(b* × x), where x is radon level. The model [1] provided a good fit to the combined data, with no significant departure from linearity.
Mean cumulative exposure in the miner studies was more than 20 times greater than exposure from living 25 years in an average U.S. house, which has an estimated arithmetic mean concentration of 46 Bq/m 3 (20) . In pooled miner data, there were 223 000 person-years of follow-up and 107 lung cancer cases among nonexposed miners and 506 474 person-years of followup and 358 lung cancer cases among miners exposed to fewer than 50 Working Level Months 1 (WLM) (4), which is a level of cumulative exposure that might be experienced by long-term residents in houses with radon levels in excess of 400 Bq/m 3 . The correspondence between exposures for miners in WLM and radon concentrations in homes in Bq/m 3 was made assuming 25 years of exposure, standard residential occupancy assumptions (i.e., living for 1 year in a house at 37 Bq/m 3 is approximately equal to 0.2 WLM of exposure), and a 0.8 correction factor that †Most studies incorporated 1-year measurements as the principal source of exposure data. The Swedish study used 3-month winter measurements, and the Finland-1 used 2-month winter measurements. The New Jersey and Stockholm studies used measurements of less than 1-year duration for 9% and 13% of subjects, respectively.
‡Residential exposures were weighted, with exposures 5-14 years prior to the index date given full weight and greater than or equal to 15 years before given half weight. BEIR ‫ס‬ Biological Effects of Ionizing Radiation. A log-linear model was fit to the miner RRs under 50 WLM. The model-based estimate of RR was 1.13 at 150 Bq/m 3 (95% CI ‫ס‬ 1.0-1.2), essentially the same as the 1.14 estimate from the meta-analysis of residential studies. As suggested from a comparison of Fig. 3 with Fig. 1 , the RRs for miner exposures under 50 WLM were similar to extrapolations using the miner-based risk model, which was developed in data with generally higher exposures than in residential studies.
The indoor studies were carried out in five countries, Canada, China, Finland, Sweden, and the United States. To investigate the influence of any single study on the overall parameter estimate and its CI, Fig. 4 shows the results of an influence analysis, in which eight summary estimates were computed on the basis of subsets of seven studies, omitting each study in turn. The figure indicates that the overall estimates changed very little when any single study is omitted. When the Finland-I, New Jersey, Stockholm, or Sweden studies were omitted, 95% CIs included 1.
Meta-analyses are used to evaluate similarities and differences among studies, as well as to summarize results. In our analysis, study-specific, exposure-response estimates were heterogeneous. To examine these differences, values for overall mean radon level, percent of exposure interval covered by radon measurement data, mean number of homes per subject, mean number of measured homes per subject, percentage of case subjects who smoked, percentage of eligible case subjects included in the radon analysis, percentage of homes with year-long radon measurements, percent of living case subjects, and percentage of female case subjects were obtained for each study. Fig. 5 plots these data by the study-specific, exposure-response estimates. Correlation coefficients, which are also shown, were not significantly different from zero. None of the variables, individually or jointly, significantly improved the regression model. With these variables in the regression, the test of homogeneity of b 1 , . . . , b 8 was still significant ( 2 [ 7 df] ‫ס‬ 27.5; P<.001), although the chi-squared value was much reduced. The summary estimate of exposure response changed only slightly and was 1.13 at 150 Bq/m 3 (95% CI ‫ס‬ 1.0-1.3). The sign of the correlation coefficients suggested that studies with higher exposure-response estimates were those with lower coverage of the exposure-time window, mean number of residences, lower percentage of living case subjects, and lower percentage with 1-year radon measurements of houses and with higher percentage of smokers, higher percentage of females, higher inclusion of eligible subjects, higher measured residences per subject, and higher overall mean radon concentration.
Analyses of miner data indicate that the joint RR for smoking and radon progeny exposure is most likely intermediate between a multiplicative and additive association, although the joint association is consistent with a multiplicative relationship. This implies that RRs in nonsmokers should be greater than those in smokers. The New Jersey, Shenyang, Stockholm, Sweden, and Missouri studies either enrolled only nonsmokers or presented RRs by radon levels for nonsmokers; the studies included 61, 123, 38, 178, and 538 nonsmoking lung cancer case subjects, respectively. For nonsmokers in the five studies, fitted RRs at 150 Bq/m 3 on the basis of model [1] were 0.97, 0.77, 8.51, 1.21, and 1.12, respectively. There were no significant trends with RR level, either for the individual studies or for the combined studies. The summary exposure-response estimate for nonsmokers gave an RR at 150 Bq/m 3 of 1.18 (95% CI ‫ס‬ 0.8-1.6), similar to the estimate for these five studies, 1.24 (95% CI ‫ס‬ 1.0-1.5), when smoking was ignored. The summary estimate for nonsmokers should be viewed cautiously, since it was strongly influenced by results from a single study, the Stockholm study. In an influence analysis, the summary estimate dropped to 1.02 when the Stockholm study was omitted.
Discussion
In the meta-analysis, an increased RR was observed with greater radon level, and the summary exposure-response trend was statistically significant. In addition, the summary exposureresponse estimate for the indoor studies was similar to extrapolations using miner-based models and similar to the exposure response fitted to RRs from miner studies, using data only from miners with low total cumulative exposure, less than 50 WLM. Thus, this analysis supports a deleterious effect of high indoor radon levels that is consistent with extrapolations of risk using miner-based models.
Although overall results showed a significant trend, results must be cautiously interpreted, since meta-analyses have known limitations (28) (29) (30) (31) (32) . Although publication bias is unlikely to be a problem, data for the analysis are limited to published RRs and CIs. Indoor radon studies define an exposure-time window, usu- ally 30-40 years prior to the subject's enrollment date, so that including a 5-year lag interval the relevant exposure period covers 25-35 years. Radon measurements in houses typically cover 60%-70% of the exposure window, and various methods are used to impute missing measurements. Improper imputation methods for residential gaps can introduce bias (33) , but in a meta-analysis, it is not possible to evaluate imputation procedures. We also could not explore the robustness of RR trends by studying effects of choice of cut-points. The Missouri (15) and Stockholm (13) studies reported P values for tests for linear trend that sometimes differed markedly, depending on whether a continuous radon concentration or a category-specific mean was used as the quantitative score variable. With summary data, such sensitivity cannot be evaluated. Examinations of potential confounding variables or subtle variations of effects are also not possible, except for those presented in the original reports. Finally, some studies were of lung cancer incidence, while others were of lung cancer mortality, and different exposure windows would exist for 5 years prior to incidence versus 5 years prior to death.
Studies of miners show that the exposure-response relationship for radon progeny exposure decreases with attained age, time since exposure occurred, and exposure rate or exposure duration and that the exposure response is larger in neversmokers than in smokers (4). These patterns could not be adequately evaluated in the meta-analysis, further suggesting a cautious interpretation of the result.
The combined data from the meta-analysis of indoor radon are consistent with extrapolations based on data from studies on underground miners. This is reassuring, since at one time it was suggested that residential radon exposure might be relatively more hazardous than radon exposure in mines because of a lower exposure rate (34, 35) . Studies of miners (4, 34, 36, 37) have reported an inverse exposure-rate effect, i.e., for equal total exposure, lung cancer risk increased as exposure rate diminished and duration of exposure increased. However, for miners, the in- Fig. 2 . Relative risks (RRs) for radon concentration categories and fitted exposure-response models for each case-control study. Fitted lines are adjusted to pass through the quantitative value for the baseline category. Models fit to the logarithm of the RRs are linear with respect to radon. There was a significant departure from linearity in the Finland-I data, and also shown is the model which is linear and quadratic with respect to radon. crease in the effectiveness of exposure, due to the inverse exposure-rate effect, diminished at total exposures below about 50-100 WLM (38, 39) . This diminution can be explained, since a cell cannot ''experience'' an exposure-rate effect if the probability of more than one traversal of a cell by an alpha particle is low (38) .
There was significant heterogeneity in the exposure-response estimates, further suggesting a cautious interpretation of results. The Finland-I, New Jersey, Stockholm, and Sweden studies suggested positive exposure-response relationships, while no trends were evident in the other four data sets. These differences could have arisen for many reasons, since the studies were carried out in many countries, source populations differed, and adjustment for important confounding factors may have been incomplete. For example, environmental pollution was likely severe in Shenyang, although results were similar within and across categories of an air pollution index (11) . The apparent positive trend in the Stockholm data occurred only among residents of the city of Stockholm (13), while there was no trend with exposure among the women who resided outside of the city (40) . Also, trends diminished when more weight was given to recent exposures, suggesting that RRs were heavily influenced by past exposures, contradicting results in miners. In the Missouri data, the trend in the RRs was greater when the interview respondent was the subject rather than a next-of-kin, suggesting possible recall bias. However, substantial recall bias seems unlikely, since radon exposure was based on physical measurements, and data suggested that the ability of surrogates to recall past residences was good (15) . The Finland-I (7) and Stockholm (13) studies measured winter radon levels for 2 and 3 months, respectively, and comparability of the exposure-response estimates with other studies is uncertain.
As suggested by Greenland (29), we carried out an objective, although limited, comparison of studies, using data on qualityrelated factors abstracted from the published reports. None of the variables considered were significantly correlated with the results of the studies or explained the heterogeneity of the studies. Nevertheless, the direction of the correlations suggested some interesting possibilities, as well as some results that were counterintuitive, that could be explored in future pooling of data. For example, improved exposure assessment and less exposure misclassification may result in less attenuation of the exposure response (41) . This pattern is suggested by the positive correlation coefficients for the exposure-response estimates with the mean number of measured residences per subject and with the per- centage of case subjects identified who were actually enrolled, and by the negative correlation coefficient for the number of residences per subject (the more residences, the greater potential for missing data and increased exposure misclassification). However, this pattern is not entirely consistent, because a greater percent coverage of the exposure-time window and percentage of subjects with 1-year measurements of radon would be expected to result in less exposure misclassification and therefore be positively correlated with exposure-response estimates, but negative correlations were observed for these variables. Finally, with the evidence of linearity at residential ranges of exposure, there is no obvious reason why the magnitude of the exposure-response estimate should be positively correlated with mean radon level.
Data from three of the studies considered in this metaanalysis, the New Jersey, Shenyang, and Stockholm studies, have been previously pooled and included nearly 1000 lung cancer cases (18) . The study-specific estimates of RR (95% CI) at 150 per Bq/m 3 were 1.7 (0.8-3.8), 0.9 (0.0-1.2), and 1.2 (0.8-2.4), respectively; the pooled exposure-response relationship was flat, with an RR estimate (95% CI) at 150 per Bq/m 3 of 1.0 (0.8-1.3). In our meta-analysis, the study-specific RR estimates at 150 Bq/m 3 were 1.8 for New Jersey, 0.8 for Shenyang, and 1.8 for Stockholm, with a summary estimate of 1.1, and were within the range of estimates from the pooled analysis. The differences, although slight, were likely because of the different data that were used in the two analyses. Our meta-analysis relied on RRs and CIs from the published reports. In contrast, in the pooled analysis, original data were used, and to ensure comparability, definitions of the exposure-time window and cut points for the exposure categories were standardized, resulting in different numbers of case and control subjects than in the original reports.
Because radon data on individuals are obtained in casecontrol studies, they are intrinsically superior to ecologic studies, in which lung cancer rates are compared with summary measures of exposure using linear regression models. For example, with ecologic data, it is not known whether persons who die in a specific county actually lived there for a meaningful period of time, smoking histories are not known, and individual radon progeny exposure cannot be determined. As seen in surveys, radon levels in homes in the same geographic area can vary by several orders of magnitude (20, 42) , essentially negating the value of average county-wide estimates for individuals re- siding in the county, when the age-adjusted disease rates are not a simple linear function of exposure. Ecologic studies are used primarily as hypothesis-generating studies, because there are recognized limitations that can seriously compromise their validity (43) (44) (45) . Results from ecologic studies of lung cancer and residential radon (46) have been mixed and offer limited insights into the consequences of residential radon effects. Unfortunately, a good deal of publicity has been given to the results of a large ecologic study (47) , that found a negative exposure-response relationship between county lung cancer rates and county radon levels. Greenland and Robins (48) demonstrated how the inclusion of area level regressors variables, for example, smoking, may not entirely adjust for confounding at the level of the individual when the risk model is nonlinear and smoking effects are multiplicative, as is approximately the case with radon progeny exposure. An evaluation by Gilbert (49) supported the potential residual confounding by smoking, showing negative coefficients for the regression of disease rates for several smoking-related cancers, not including lung cancer, on radon concentration. The ecologic analysis by Cohen (47) fitted a linear model, which resulted in a declining linear excess RR trend of 0.002 per Bq/m 3 ( Fig. 3) . Comparing the ecologic regression line to RRs from residential studies and from miner studies, it is clear that the negative exposure response is contradicted by both the miner data and by indoor radon studies.
In summary, there was a significant exposure-response relationship in the current analysis with an estimated RR at 150 Bq/m 3 of 1.14, and results were generally confirmatory of miner-based extrapolations of risk. However, meta-analyses are known to have numerous limitations, including an inability to explore adequately the consistency of results within and between studies and to control for potentially important confounding factors. Thus, results should be interpreted cautiously, until additional studies are reported and the pooling of original data from multiple studies is completed. Nonetheless, our results are consistent with a small effect on lung cancer associated with exposure to indoor radon progeny. We thank Dr. Jonathan Samet and Ms. Ruth Kleinerman for useful discussions on these and related topics. We also thank Drs. Christer Edling, Richard Hornung, Geoffery Howe, Emil Kunz, Robert Kusiak, Howard Morrison, Edward Radford, Margot Tirmache, Ladislav Tomasek, Alistair Woodward, and Shu Xiang Yao for their collaboration in the analyses of the pooled miner data.
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